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ORIGINAL ARTICLE
‘Traffic-light’ nutrition labelling and ‘junk-food’ tax:
a modelled comparison of cost-effectiveness for
obesity prevention
G Sacks1, JL Veerman2, M Moodie3 and B Swinburn1
1WHO Collaborating Centre for Obesity Prevention, Deakin University, Melbourne, Victoria, Australia; 2School of
Population Health, The University of Queensland, Brisbane, Queensland, Australia and 3Deakin Health Economics, Deakin
University, Melbourne, Victoria, Australia
Introduction: Cost-effectiveness analyses are important tools in efforts to prioritise interventions for obesity prevention.
Modelling facilitates evaluation of multiple scenarios with varying assumptions. This study compares the cost-effectiveness of
conservative scenarios for two commonly proposed policy-based interventions: front-of-pack ‘traffic-light’ nutrition labelling
(traffic-light labelling) and a tax on unhealthy foods (‘junk-food’ tax).
Methods: For traffic-light labelling, estimates of changes in energy intake were based on an assumed 10% shift in consumption
towards healthier options in four food categories (breakfast cereals, pastries, sausages and preprepared meals) in 10% of adults.
For the ‘junk-food’ tax, price elasticities were used to estimate a change in energy intake in response to a 10% price increase in
seven food categories (including soft drinks, confectionery and snack foods). Changes in population weight and body mass
index by sex were then estimated based on these changes in population energy intake, along with subsequent impacts on
disability-adjusted life years (DALYs). Associated resource use was measured and costed using pathway analysis, based on
a health sector perspective (with some industry costs included). Costs and health outcomes were discounted at 3%. The
cost-effectiveness of each intervention was modelled for the 2003 Australian adult population.
Results: Both interventions resulted in reduced mean weight (traffic-light labelling: 1.3 kg (95% uncertainty interval (UI): 1.2;
1.4); ‘junk-food’ tax: 1.6 kg (95% UI: 1.5; 1.7)); and DALYs averted (traffic-light labelling: 45100 (95% UI: 37 700; 60100);
‘junk-food’ tax: 559 000 (95% UI: 459 500; 676000)). Cost outlays were AUD81 million (95% UI: 44.7; 108.0) for traffic-light
labelling and AUD18 million (95% UI: 14.4; 21.6) for ‘junk-food’ tax. Cost-effectiveness analysis showed both interventions were
‘dominant’ (effective and cost-saving).
Conclusion: Policy-based population-wide interventions such as traffic-light nutrition labelling and taxes on unhealthy foods are
likely to offer excellent ‘value for money’ as obesity prevention measures.
International Journal of Obesity advance online publication, 16 November 2010; doi:10.1038/ijo.2010.228
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Introduction
In response to the alarming rate of increase in obesity
prevalence,1 governments around the world are actively
seeking sustainable and cost-effective obesity prevention
strategies.2 Although policy-based interventions are likely to
be key components of these strategies,3 there is limited
empirical evidence of the effectiveness and cost-effectiveness
of policy-based obesity prevention interventions.4 Accord-
ingly, modelled estimates of the impact of policy-based
interventions designed to prevent obesity are increasingly
important to guide resource allocation decisions.5 This
paper examines the potential impact of two policy-based
population-wide interventions: front of-pack traffic-light
nutrition labelling (TLL) and a tax on unhealthy foods
(‘junk-food’ tax).
TLL schemes have been widely identified as potential tools
for improving the nutrition of the population,6,7 and various
food standards agencies and consumer groups around the
world have recommended the introduction of front-of-pack
TLL.8,9 Although different front-of-pack TLL formats have
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been suggested, the most commonly proposed scheme
highlights the total fat, saturated fat, sugar and salt content
on the front panel of food packages, with each nutrient
colour-coded as red, amber or green corresponding to high,
medium or low levels of that nutrient.10 In the United
Kingdom, the Food Standard Agency (FSA) recommended
the use of this format of TLL in selected food categories in
2006,8 and many supermarkets in the UK introduced TLL as
per the FSA guidelines. However, there has been limited
evaluation of the effect of TLL and other front-of-pack
nutrient signposting schemes on food purchases.11,12
Furthermore, the cost-effectiveness of this type of interven-
tion has not been widely researched.13
The potential to use fiscal policy measures, such as targeted
food taxes, as tools to alter the diet of the population has
gained increasing attention in recent years.14–16 Although
Scandinavian countries such as Denmark, Finland and
Norway are considering modifying taxes on foods as part of
their efforts to improve nutrition and combat obesity,17 there
remains little research on the cost-effectiveness of food taxes
as an obesity prevention measure.18
The aim of this study was to investigate and compare the
potential cost-effectiveness of the mandatory inclusion of
front-of-pack TLL in selected food categories, and a tax on a
range of unhealthy foods, in the Australian context. This
analysis formed part of the Assessing the Cost-Effectiveness
of Preventive interventions (ACE-Prevention) project, which
aimed to provide a comprehensive analysis of the compara-
tive cost-effectiveness of over 100 preventive intervention
options addressing the non-communicable disease burden in
Australia.
Materials and methods
Overview
All analyses undertaken in ACE-Prevention adhered to a
detailed economic protocol specifically designed for the
project. A brief summary of the main points is provided here.
The interventions were assumed to be operating in steady-
state (running at their full effectiveness potential) and were
measured against current practice. In the absence of effect
data from randomised controlled trials, the best available
evidence was used to model estimated changes in body mass
index (BMI) and disability-adjusted life years (DALYs) for the
Australian adult population (agedX20 years). The additional
cost and the associated health benefits of each intervention
were used to calculate incremental cost-effectiveness ratios
(ICERs), defined here as the additional cost of one DALY
averted by the intervention when compared with current
practice. ICERs were expressed as both the gross cost (AUD)
per DALY averted (including the cost outlay for the
intervention) and the net cost (AUD) per DALY averted
(including the cost outlay for the intervention less the health
care costs saved as a result of the intervention), with 2003 as
the reference year. Costs and health outcomes were
discounted at 3%. In addition to this quantitative analysis,
consideration was given to issues that either influence the
degree of confidence that can be placed in the ICERs or
broader issues that need to be taken into account with regard
to resource allocation decisions. These considerations in-
clude the strength of evidence, equity, acceptability to
stakeholders, feasibility, sustainability and other effects not
captured in the modelling.19
Specification of the interventions
The first intervention modelled was the mandatory inclusion
of front-of-pack TLL on products sold in selected food
categories in Australia. This was coupled with a 1-year
national social marketing campaign to educate and inform
the population on how to interpret the labelsFthis was
included as part of the intervention on the basis that adding
a social marketing component to a policy intervention is
considered good health promotion practise for enhancing
behaviour changes.20 The food categories selected for the
intervention were based on the guidelines issued by the
United Kingdom FSA,10 which recommended the use of TLL
on seven types of convenience foods including preprepared
meals, pizzas, sausages, burgers, pies, sandwiches and break-
fast cereals. This intervention was compared with current
practice in Australia where it is mandatory to include the
nutrient information panel on the back of each product sold,
with no requirement for front-of-pack nutrition labelling.
There is currently limited or no use of TLL in any form on
products sold in supermarkets in Australia. The legislation
for the intervention would be in the form of amendments to
the labelling requirements already in place.
The second intervention modelled was the imposition of a
tax on foods in selected ‘unhealthy’ food categories (biscuits,
cakes, pastries, pies, snack foods, confectionery and soft drinks)
that would have the effect of raising the consumer-end prices
of these products by 10%. These categories were selected
because the majority of foods in these categories are considered
to be non-core foods that are high in saturated fat, sugar and/or
salt. This intervention was compared with current practice in
Australia where these foods, along with the majority of
processed foods, attract 10% goods and services tax, but are
not subject to other sales or excise taxes. It is expected that the
intervention tax would operate in a similar way to existing
Australian excise taxes on alcohol, tobacco and petroleum, and
would apply in addition to the goods and services tax. Both
interventions were assumed to be permanent.
Approach to assessment of benefit
In the absence of direct evidence of the effect of the selected
interventions on BMI and health outcomes, a logic pathway
was used to identify the steps in estimating the impact of
each intervention from an obesity perspective (Figure 1). At
each stage of the logic pathway, the best available evidence,
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in some cases supplemented with reasoned assumptions, was
used to estimate the likely effect of the interventions.
The latest available food consumption data for the
Australian adult population, from the 1995 National Nutri-
tion Survey (NNS),21 were used as a starting point to model
how each intervention would alter energy intake through a
change in food purchasing behaviour, that is, a switch from
one food type to another. Changes in quantity purchased
were assumed to lead to changes in what was actually eaten.
No compensatory changes in physical activity levels were
allowed for as there is no definitive evidence of compensa-
tory effects one way or another, and no account was taken of
any impacts of manufacturers potentially reformulating
their products in response to the interventions.
A change in energy balance at the individual level (by sex)
was modelled to a change in mean population body weight
and BMI at the population level, using equations by
Swinburn et al.22,23 Using these equations, the linear slope
of the relationship between a change in energy balance and a
change in body weight is 94 kJ per kg per day (95%
confidence interval: 88.2 –99.8 kJ per kg per day) for adults.
In the primary analysis, the weight loss effect was assumed to
be maintained for the lifetime of the cohort given the
permanence and enduring effect of the policies; however,
various scenarios were also investigated in which the
intervention effect reduced over time. Although clinical
interventions for weight loss have considerable decay in
effectiveness over time, the effect of policy-based interven-
tions are more likely to be sustainedFjust as a tobacco tax
has a sustained effect on reduced tobacco consumption.24
DALYs averted as a result of the changes in BMI were
modelled, taking into account those diseases which have a
demonstrated, significant contribution to risk from excess
weight: stroke, ischaemic heart disease, hypertensive heart
disease, diabetes mellitus, osteoarthritis, post-menopausal
breast cancer, colon cancer, endometrial cancer and kidney
cancer.25 This modelling employed a multistate life table
Markov model that simulates and compares two populations
in separate life tables: a baseline population based on
existing levels of morbidity and mortality for 2003 and an
exposed population which is identical except that it receives
the intervention.26 Owing to lower body weights, the
exposed population has a lower risk of each of the above-
mentioned diseases, and the model calculates the effect that
this has on prevalence and disease-specific mortality and
morbidity. The model divides each population into 5-year
age and gender cohorts and simulates the remaining lifetime
of each cohort, summarising the changes in overall disability
and total mortality between the two populations. All
modelling was implemented in Microsoft Excel 2003
(Microsoft Corporation, Redmond, WA, USA).
Estimating effect of traffic-light labels on changes in energy
intake
Nutrition labelling is well-recognised as an important
component in helping consumers make healthy food
choices.27 Although there is limited evidence of the impact
of nutrition labelling on health outcomes, a review of the
impact of nutrition interventions found that changes to
nutrition information at the point-of-purchase can be
expected to have, at best, only modest effects on the
healthiness of consumer food choices in supermarkets.28
However, there is limited evidence of the impact of front-of-
pack nutrient signposting schemes, and TLL in particular, on
consumer purchases.29 One study investigating the initial
impact of TLL in the United Kingdom found no impact on
sales in two food categories,30 but this contrasts with recent
US research into the impact of a front-of-pack nutrient
signposting scheme that reports significant shifts in sales
Change in health
outcomes
(measured in
DALYs averted)
Reduction in
energy intake
(kJ/day) (with no
compensatory
changes in
physical activity)
Replacement of targeted
foods and beverages with
equal weight of substitute
foods and beverages
(with lower energy
densities)
Change in consumption
(g) of related foods and
beverages in response to
price increase (using
cross-price elasticities)
Change in consumption
(g) of targeted foods and
beverages in response to
price increase (using
own-price elasticities)
‘Junk-food’ tax
intervention
Traffic-light
labelling
intervention
Reduction in
consumption (g) of
targeted foods and
beverages
Change in weight 
/ BMI
Figure 1 Logic pathways for modelling the effect of the traffic-light labelling and ‘junk-food’ tax interventions for obesity prevention.
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towards healthier products.12 In light of the limited and
sometimes conflicting evidence, a hypothetical threshold
analysis was conducted to estimate the likely effect of TLL on
energy intake.
The effect of the intervention on dietary intake was
analysed at the food category level as this is the lowest level
of detail available in the 1995 NNS.21 The targeted food
categories were mapped to the following NNS food cate-
gories: ‘breakfast cereals’ (single source, for example, bran,
wheat breakfast biscuits, puffed rice, corn flakes; and mixed
sources, for example, muesli, wheat flakes with added fruit
and nuts and breakfast bars); ‘pastries’ (which includes meat
pies, quiches); ‘mixed dishes where cereal is the major
component’ (which includes pizza, hamburgers, packet pasta
and sauce) and ‘sausages, frankfurters and saveloys’. The
average energy density of foods consumed in each food
category was calculated for adults (aged X20 years) by sex
using the average consumption in each food group (in grams
per person per day), the proportion of energy obtained from
each food group and the average total energy consumption
per person per day.
In the absence of evidence indicating the effect of TLL on
food purchases, the impact of consumers shifting their food
purchases from foods with more ‘red’ or ‘amber’ labels
(typically corresponding to foods with higher energy
densities) to foods with more ‘green’ labels (typically
corresponding to foods with lower energy densities) was
estimated. The scenario in which the intervention would
result in a 10% decrease in average energy density in each of
the selected food categories was examined, with the
conservative assumption that this shift in purchasing
behaviour would occur only for 10% of the adult population.
These assumptions were estimated to fall between the
different effect estimates in the above-mentioned
studies.12,28,30 By way of example, a shift from a typical
toasted muesli product (‘red’ label for sugar, ‘amber’ labels
for fat and saturated fat, ‘green’ label for salt) to a typical
low-fat untoasted muesli product (‘amber’ label for sugar,
‘green’ labels for fat, saturated fat and salt) equates to a
reduction in energy density of 10.5% (1792 to 1603 kJ per
100 g). Similarly, a shift from cornflakes (‘red’ label for salt,
‘amber’ label for sugar, ‘green’ labels for fat and saturated fat)
to wheat biscuits (‘amber’ label for salt, ‘green’ labels for fat,
saturated fat and sugar) equates to a 9.1% reduction in
energy density (1640 to 1490 kJ per 100 g).
Using the new average energy densities for each food
category, and assuming that average weight of foods
consumed at a category and a total level remained un-
changed, the change in total energy consumed per person
per day was calculated separately for males and females.
Estimating effect of the ‘junk-food’ tax on changes in energy
intake
There is growing evidence that higher prices of unhealthy
foods and beverages relative to healthy ones are associated
with reductions in BMI and the prevalence of overweight
and obesity.18,31 Although there are few studies investigating
the effects of targeted food taxes on behaviour and health,
evidence from modelling studies in the United Kingdom
indicate that targeted food taxes and subsidies could produce
modest, but meaningful changes in food consumption and
substantial reductions in diet-related diseases.17,32 There
does not appear to be any published evidence of the cost
effectiveness of a tax on unhealthy food in the Australian
context.
The United Kingdom studies highlight the importance of
including both own- and cross-price elasticities of demand in
estimating the way in which consumption will change in
response to price changes.17,32 The own-price elasticity of
demand predicts the percentage change in consumption
(quantity bought) of that item for a 1% rise in price, whereas
the cross-price elasticity of demand predicts how the
consumption of an item will respond to a price increase in
another item.32 Given the lack of a comprehensive set of
price elasticities published for Australia, the United Kingdom
National Food Survey estimates of price elasticities33 were
used to model changes in food consumption in response to
the tax intervention.
As with the TLL intervention, the effect of the inter-
vention on dietary intake was analysed at the food cate-
gory level from the 1995 NNS.21 The food categories
targeted by the intervention correspond to the following
NNS food categories: ‘sweet biscuits’, ‘savoury biscuits’,
‘cakes, buns, muffins, scones and cake-type desserts’,
‘pastries’, ‘mixed dishes where cereal is the major compo-
nent’, ‘batter-based products’, ‘snack foods’ (including
‘potato snacks’, ‘corn snacks’, ‘extruded snacks’ and ‘pretzels
and other snacks’), ‘confectionery’ and ‘soft drinks,
flavoured mineral waters and electrolyte drinks’. The tax
was assumed to be implemented in such a way as to have
the effect of raising the consumer-end prices of the targeted
products by 10%, and elasticities of demand were used
to calculate the resultant change in consumption for each
food category. The change in total energy consumed per
person per day was then calculated separately for males
and females.
Assessment of costs
Intervention costs were assessed from a health-sector
perspective, excluding the cost of disease-related produc-
tivity losses. In addition, some costs to the food industry
(for example, the cost of changing food labels) were also
included as they were directly related to the intervention.
In accordance with the ACE-Prevention evaluation protocol,
the interventions were assumed to be operating under
steady-state conditions, meaning that costs involved in the
setup, research and development of the intervention (for
example, costs related to the development of the nutrition
criteria for traffic-light labels) were excluded, but costs
associated with the implementation of the intervention
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itself (for example, costs of the social marketing campaign
regarding traffic-light labels) were included.
Cost offsets were assessed as future health sector costs
saved because of the reduction in obesity-related conditions
as a result of intervention exposure. All costs were adjusted
to real prices in the 2003 reference year using the relevant
Health Price Index from the Australian Institute of Health
and Welfare,34 or the Consumer Price Index from the
Australian Bureau of Statistics if the costs occurred outside
the health sector.35
Estimates of the costs of implementing the legislation
(including costs related to legislative activities, and admin-
istration and enforcement of laws once passed for a period
of 10 years) were based on the estimates for Australia by
the World Health Organization’s WHO-CHOICE project36
and are consistent with other studies on regulatory inter-
ventions.37 The cost of the social marketing campaign for
the TLL intervention was based on the Victorian ‘2 fruit
and 5 veg’ campaign, and includes the total national costs
for television, radio, print and transit advertising, sports/arts
sponsorship and point of sale promotion for 1 year.38
The costs to industry of changing product labels for the
TLL intervention were estimated based on the esti-
mated costs of implementing ‘country of origin’ labelling
in Australia, prepared for Food Standards Australia
New Zealand (FSANZ).39 Although it is acknowledged
that implementing TLL may be more complex than ‘country
of origin’ labelling, it was also felt that if industry were
given sufficient lead time, the costs of changing pack-
aging for TLL would be significantly reduced because of
changes in product packaging that occur as a part of natural
product life-cycles. Nevertheless, in an effort to remain
conservative, the full cost estimates from the FSANZ report
(which estimated the costs of changing the labelling of
all prepackaged food items in Australia) were included, even
though the TLL intervention is only targeting products in
four food categories. Thus, the cost estimates represent
the cost of implementing TLL on all prepackaged food
products.
Uncertainty and sensitivity analyses
The estimates for each cost element and the changes in mean
weight resulting from the interventions include 95%
uncertainty intervals (UIs). The model then calculated 95%
UIs for DALYs, net costs and ICERs using Monte Carlo
simulations (2000 iterations) with the Excel add-in Ersatz
(http://www.epigear.com).
A series of scenarios were examined to investigate the
degree to which the key parameters influencing the inter-
vention effect would need to change in order for the
interventions to exceed the commonly-used Australian
cost-effectiveness threshold of AUD50000 per DALY averted
(that is, become cost-ineffective).5,40,41
Results
Change in consumption, energy intake and body weight
Estimates of the likely impact of the TLL intervention on
changes in energy density of foods consumed and resultant
changes in energy intake are presented in Table 1. The energy
intake of the population affected by the intervention was
estimated to decrease by 154 and 88 kJ per day for males
and females, respectively. Using the equations by Swinburn
et al,22,23 this equates to a 1.6 kg (95% UI: 1.5 kg; 1.7 kg)
reduction in mean population body weight for males and
a 0.9 kg (95% UI: 0.9 kg; 1.0 kg) reduction for females or a
1.3 kg (95% UI: 1.2 kg; 1.4 kg) reduction for the affected
population as a whole.
Estimates of the likely impact of the tax intervention on
changes in foods consumed and resultant changes in energy
intake are presented in Table 2. It is noted that while the tax
applies only on the food categories specified in the
intervention description above, consumption in other
categories (for example, ‘regular bread and rolls’ and ‘cheese’)
changed because of the effect of cross-price elasticities. It is
estimated that energy intake would decrease by 174 and 121kJ
per day for males and females, respectively. This equates to a
1.9kg (95% UI: 1.7kg; 2.0kg) reduction in mean population
Table 1 Effects of traffic-light labelling on energy intake by food category targeted by the intervention
Food category Sex Average consumption
(g per day)a
Average energy
density (kJ g1)a
Estimated adjusted average
energy density in response
to intervention (kJ g1)
Estimated change in energy
intake (kJ per day)
Breakfast cereals (single Males 28.5 14.0 12.6 39.8
and mixed source) Females 19.4 13.9 12.5 26.9
Pastries Males 39.3 10.4 9.4 40.9
Females 25.1 10.7 9.7 26.9
Mixed dishes where cereal Males 71.2 8.1 7.3 57.5
is the major ingredient Females 36.8 7.5 6.8 27.7
Sausages, frankfurts Males 14.5 10.7 9.6 15.5
and saveloys Females 6.3 10.7 9.6 6.7
Total Males 4013.7 F F 153.6
Females 3221.1 F F 88.3
aBased on the Australian 1995 national nutrition survey.21
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body weight for males and a 1.3kg (95% UI: 1.2kg; 1.4kg)
reduction for females or a 1.6kg (95% UI: 1.5kg; 1.7kg)
reduction for the affected population as a whole.
Costs
The cost elements and their associated values for each
intervention are presented in Table 3. The TLL intervention
is less affordable than the tax intervention, with the mean
cost outlay for the TLL intervention of AUD81 million (95%
UI: 44.7; 108.0) almost five times as large as the mean cost
outlay of AUD18 million (95% UI: 14.4; 21.6) for the tax
intervention. The bulk of the cost of the TLL intervention
(75%) falls on industry, and it is likely that these costs would
be passed on to the consumer.
Cost-effectiveness results
The cost-effectiveness results are presented in Table 4. The
tax intervention results in more DALYs averted than the TLL
intervention (559 000 DALYs averted compared with 45100),
primarily because the TLL intervention was modelled
to have an impact on the purchases of only 10% of the
adult population, whereas the tax intervention impacts on
the total adult population. As a consequence, the cost offsets
are significantly higher for the tax intervention. Both inter-
ventions are classified as ‘dominant’ because they result in
health gains combined with cost savings.
For the TLL intervention, if the effect of the intervention
was assumed to decay progressively down to no effect after
10 years, and the intervention was assumed to have an
impact on only 2.5% (rather than 10%) of the adult
population, the median ICER (without cost offsets) would
increase to AUD50000 per DALY averted (or AUD40000 per
DALY averted if cost offsets are included). For the tax
intervention, even if the effect of the intervention was
assumed to decay progressively down to no effect after
10 years, and if the effect of the price elasticities was
20 times less than what was estimated, the intervention
would remain dominant (when cost offsets are included).
It is noted that the size of the effect of the interventions on
energy intake is estimated as linear, such that a doubling of
the tax rate would double the change in energy intake and
the resultant BMI units and DALYs averted. Similarly, if the
TLL intervention was deemed to shift the energy density of
purchases by 5% (rather than 10%), this would halve the
intervention benefit.
Other policy-relevant considerations
In addition to the results of the technical analysis presented
above, other policy-relevant issues were considered. For the
TLL intervention, there is weak evidence about the extent to
which this intervention would influence consumer beha-
viour. The intervention would likely benefit all social strata,
including low-income and low-educated groups.42 There
are other plausible benefits of the intervention, such as
the potential reformulation of products to improve their
nutrient profile in response to the introduction of the
labelling, that were not included in the technical analysis.
The effect of these other benefits could potentially be
Table 2 Effects of ‘junk-food’ tax intervention on energy intake by food category
Food category Sex Average consumption
(g per day) a
Estimated adjusted average
consumption (g per day) in
response to intervention
Average energy
density
(kJ g1) a
Estimated change in
energy intake
(kJ day1)
Regular breads and rolls Males 109.0 109.8 10.8 8.3
Females 74.2 74.7 10.9 5.7
Cereal-based products and dishes Males 154.1 137.8 10.8 175.7
Females 100.1 89.5 11.3 119.7
Cheese Males 16.2 16.9 15.0 10.5
Females 13.0 13.6 13.8 7.7
Muscle meat Males 63.3 64.9 8.2 13.5
Females 32.2 33.0 8.1 6.8
Poultry and other feathered game Males 26.3 27.0 8.8 6.0
Females 17.6 18.1 8.5 3.9
Sausages, frankfurts and saveloys Males 14.5 14.1 10.7 3.9
Females 6.3 6.1 10.7 1.7
Snack foods Males 3.8 3.6 20.4 4.6
Females 3.2 3.0 21.0 4.0
Confectionery Males 9.1 8.4 18.2 13.1
Females 8.5 7.8 18.5 12.4
Soft drinks, flavoured mineral waters and electrolyte drinks Males 236.3 225.7 1.4 14.9
Females 126.0 120.3 1.2 6.7
Total Males 4013.7 3989.2 F 173.9
Females 3221.1 3206.2 F 120.5
aBased on the Australian 1995 national nutrition survey.21
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substantial.43 The intervention is likely to be acceptable to
all groups except private industry, which is likely to protest
about the cost of changing the food labels. It is likely that the
additional cost per product would be passed on to con-
sumers, but the change in consumer-end prices would likely
be minute given the large volumes of units sold.
For the tax intervention, there is also weak evidence
indicating specifically how this intervention will influence
consumer behaviour and its overall impact on diet and diet-
related disease. The intervention is likely to be regressive;
however, the health benefits of the tax are also likely to be
relatively greater in lower income groups.17 The intervention
would raise substantial revenue for the government (which is
not included in the current analysis). Based on national
household expenditure data in 2003/2004,44 expenditure on
cakes and biscuits, soft drinks and confectionery amounted
to AUD21 per household per week, indicating that a 10%
tax on these products would raise taxation revenue in excess
of AUD855 million each year (not taking into account
changes in consumption in response to the tax). This
revenue could be put towards health promotion activities,
or used to subsidise healthy foods. Nevertheless, there is
likely to be widespread opposition to the implementation
of the tax, from treasury, industry groups and consumers.
The specific way in which the tax would be operationalised
in the Australian context is uncertain, and there may be
concerns about the feasibility of this type of tax on food
products.
Discussion
This cost-effectiveness analysis showed that both the TLL
and the ‘junk food’ tax interventions were likely to be
‘dominant’ (both effective and cost saving) in the Australian
context under current modelling assumptions. This model-
ling exercise suggests that policy-based population-wide
interventions such as these are likely to offer excellent
‘value for money’ as obesity prevention measures.
This study can be compared with other similar cost-
effectiveness analyses of potential obesity prevention inter-
ventions in the Australian context. In the ACE-Obesity study
that evaluated 13 interventions targeted at adolescents,19
the policy-based intervention (‘reduction of television
advertising of high fat and/or high sugar foods and drinks
to children’) was also dominant and emerged as the
intervention likely to offer the greatest health benefit (mean
of 37 000 DALYs averted).19 Furthermore, both interventions
in this study compare favourably to diet and exercise
interventions to reduce overweight in adults.26 Using the
Table 3 Sources of unit costs with associated uncertainty distributions
Cost element (and payer) Values a Sources and assumptions
Cost of implementing, administering
and enforcement of legislation
(government)b
14.4; 18.0; 21.6 Most likely value based on World Health Organization estimate for Australia of cost of changing
legislation regarding alcohol use.36 Other values¼most likely estimate ±20%
Cost of social marketing campaign for
traffic-light labels (government)
1.9; 2.8; 3.6 Most likely value based on results of cost-effectiveness evaluation of a national fruit and vegetable
social marketing campaign.38 Other values¼most likely estimate ±30%
Cost of changing food labels
(industry)c
24.0; 62.0; 97.0 Estimate based on projected cost of implementing ‘country-of-origin’ labelling in Australia.39
Minimum value assumes minor changes to existing labels; maximum value assumes major changes to
existing labels; most likely value reflects a mid-range estimate of extent of changes required
aValues are minimum; most likely and maximum. In the uncertainty analysis, a triangular uncertainty distribution is used whereby the greatest probability of being
chosen is the value representing the top of the triangle (that is, the most likely value), while the probability of other values being chosen tapers off towards the
extremes of the base of the triangle (that is, the minimum and maximum values). All amounts in AUD million, with 2003 as the reference year. bBoth the traffic-light
labelling and ‘junk-food’ tax interventions will incur this cost element. cIncludes cost of changing food labels for all prepackaged food productsFnot just the
products in the food categories targeted by the traffic-light labelling intervention.
Table 4 Cost-effectiveness analyses for the traffic-light labelling and ‘junk-food’ tax interventions, for the scenario in which intervention effect is assumed to be
permanent
Parameter Traffic-light labelling intervention a ‘Junk-food’ tax intervention a
Affected population 10% of adults (X20 years) in Australia in 2003 All adults (X20 years) in Australia in 2003
Number of people affected by intervention48 1.5 million 14.5 million
BMI reduction per person Males: 0.5 (0.4; 0.6) Males: 0.6 (0.5; 0.7)
Females: 0.3 (0.3; 0.4) Females: 0.5 (0.4; 0.6)
Total BMI units saved (thousand units) 623 (514; 736) 7632 (6 203; 9 062)
Total DALYs averted 45 100 (37 700; 60100) 559 000 (459 500; 676000)
Gross cost per DALY averted (AUD) 1800 (1360; 2170) 30 (20; 40)
Total cost offsets (AUD million) 455 (385; 560) 5550 (4700; 6370)
Net cost per DALY averted (with cost offsets) Dominant Dominant
Abbreviations: BMI, body mass index; DALY, disability-adjusted life year. aMedian estimates shown with 95% uncertainty interval indicated in parentheses.
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same mathematical model as used here, diet and exercise
interventions had median ICERs (including cost offsets, but
excluding patient time and travel costs) in the order of
AUD12 500 per DALY.26
The ACE-Prevention project, of which this study forms
part, also studied the cost-effectiveness of interventions
targeting other behavioural determinants of health, such as
alcohol consumption37 and physical activity.45 Generally
speaking, the results of the project showed that policy-based
interventions that target whole populations tend to be more
effective and cost-effective than interventions that aim to
convince individuals to change their behaviour. A study by
the Organisation for Economic Co-operation and Develop-
ment into the cost-effectiveness of a broad range of
interventions for the prevention of chronic disease also
found that the majority of policy-based interventions were
likely to be cost-effective, with fiscal measures estimated as
cost saving.46 However, the evidence-base for the policy-
based interventions is often less strong, partly due to the fact
that randomised controlled trials are not feasible for most
policy-based interventions.
The key strengths of this study are that it combines
technical analysis (using the best available evidence) with
other considerations of importance to decision makers,
utilises extensive uncertainty analysis, and employs assump-
tions which are both transparent and conservative.47
The limitations of this study are predominantly around the
quality of the evidence supporting the effect of the
interventions. The direct evidence supporting the likely
impact of the interventions on consumer behaviour is
relatively weakFparticularly for the TLL intervention. To
counter this uncertainty, the assumptions underpinning
the estimates of the change in food consumption resulting
from the intervention were conservative, and several
different scenarios of intervention effect were examined. As
more evidence of the effects of these types of interventions
becomes available, these assumptions can be revisited. A
further limitation is that the analyses were conducted at the
food category level, rather than at the product level. If more
finely grained data on population dietary intake were to be
available this would greatly increase the precision of these
types of analyses.
Further research in this area could be undertaken to
investigate other scenarios for the design and implementa-
tion of these interventions. For example, this model could be
used to analyse the effects of different taxes and subsidies,
targeted at different food categories. Furthermore, traffic-
light labels could be applied to all food categoriesFnot just
the four categories investigated here. In that case, the effect
of shifts in food purchases between food categories
(for example, from confectionery towards healthier snacks)
could be investigated in addition to the within-category
shifts modelled here. It would also be valuable to perform
similar analyses in other countries and contexts, and to
estimate the impacts of the interventions on both adoles-
cents and adults. Furthermore, other health impacts of these
interventions beyond their effects on BMI and obesity-
related diseases (for example, on other diet-related chronic-
disease) merit further study.
The implications of this study are that both a tax on
unhealthy foods and traffic-light labelling are likely to be
highly cost-effective and have sizeable effects on population
health, including on lower-educated and less-wealthy
people. Despite a degree of uncertainty around the size of
the benefits, both interventions should be considered for
implementation in Australia and other countries as part of a
comprehensive obesity prevention strategy. The soft policy
approaches (for example, education campaigns) that are
currently favoured by governments are unlikely to succeed
in the absence of strong policy-driven approaches, which
can influence behaviours. The parallel evidence from smok-
ing prevention efforts, where taxes and warning labels have
proven effective,24 gives confidence that an ‘implement and
evaluate’ approach is needed.
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